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1 
This invention relates to metal containers or 

receptacles for liquids to be injected into the 
living human or animal body for therapeutic, 
anesthetic or like purposes. 
Many liquids conventionally injected by physi 

cians or veterinarians into the living human or 
animal body are more or less acidic. In the past, 
such liquids have conventionally been stored in 
glass containers, such as sealed glass vials or 
ampules. The glass used insuch containers for 
injectible liquids is of special composition. 
In recent years, instruments have been de 

veloped for injecting liquids into the living hu 
man or animal body without the use of the con 
ventional hypodermic syringe and needle. These 
recently developed instruments e?ect injection 
by generating a high velocity jet of liquid capable 
of penetrating the skin, the subcutaneous tissues 
and, if desired, also muscular tissue. 
Some of the early instruments e?ecting jet in 

jection (without the use of a hypodermic needle) 
were provided with a reservoir- or container for 
the liquid to be injected, which was transferred 
from a glass container into such a reservoir or 
container when one or more injections were to 
be made. In such transfer of liquid into the in 
strument from a glass container, the liquid was 
easily contaminated, even when the container or 
reservoir in the instrument had been made com 
pletely sterile, which was not easily eifected. The 
injected liquid could not be administered in ex 
actly predetermined dosages, because of the dif 
?culty in expelling completely the contents of the 
container or reservoir forming part of the in 
jection device, and because of the dif?culty in 
accurately subdividing the container or reser 
voir contents into separate doses of desired pre 
determined magnitude when the reservoir con 
tents were divided between several successive in 
jections. Further, acidic injectible liquids could 
not be left in the container or reservoir forming 
part of the injection instrument for any length 
of time without danger of having metal dissolve 
from the container or reservoir wall and thus 
transferred into the liquid to be injected or into 
liquid left in the container or reservoir after in 
jection had been completed. 
Another type of instrument eifecting jet in 

jection is completely described in the copending 
Serial Number application of R. P. Scherer I 

170,101. In the operation of an instrument of 
this type, a separate metal ampule is placed in 
the instrument when injection is to be done. 
This ampule contains an accurately predeter 
mined amount of a liquid solution or suspension 
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2 
of a pharmaceutically active material. vWhen in 
jection is carried out, the whole content of this 
ampule is completely injected. The instrument 
is so constructed thateither the whole ampule 
content can be ‘administered parenterally in a 
single injection or else accurately predetermined 
amounts of liquid, each less than the total am 
pule content, may be administered parenterally. 
The liquid ampule content passes directly from 
the ampule (through an ori?ce therein) into and 
through the skin and into the subcutaneous tis 
sues and, if desired, into muscular tissue, with 
out ever coming in contact with any part of the 
instrument itself or, indeed, any other surface 
or body other than the (previously sterilized) 
limited skin area through which injection is ef 
fected. Thus, injection may be carried out with 
out any danger of destroying the initial sterility 
of the liquid to be injected. 

It is, therefore, an important object of the 
present invention to provide a metal container 
for liquids to be injected into the living human 
body which will be substantially as inert as the 
special glass vials, ampules or like containers 
conventionally used as receptacles for such 
liquids. 
Another object of the present invention is to 

provide metal containers for liquids to be in 
jected into the living human body having an 
inertness so great that substantially no metal 
will be transferred into the liquid container con 
tents even when these contents are acidic, for 
instance, due to the inclusion of hydrochloric acid 
with the liquid contents, and even when the ?lled 
containers are stored for very long periods of 
time. 
A further object of this invention is to provide 

a container for a liquid to be parenterally inject 
ed into living human body which will in no man 
ner render the liquid toxic nor render the phar 
maceutically active ingredient of the liquid less 
potent, unstable or subject to deterioration. 
A still further object of the present invention 

is to provide metal containers for liquid vsolu 
tions or suspensions of pharmaceutically active 
materials to be injected into the living human 
subject or animal by the high velocity jet tech 
nique rather than by the use of a conventional 
syringe-hypodermic needle device. 
Another object of the present invention is to 

provide metal containers of the type mentioned 
in the last paragraph comparable ‘in cost with 
glass containers and suf?ciently inexpensive to 
permit disposal after use in a single injection. 
A further object of the present invention is to 
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provide a novel method for safely storing weakly 
acidic solutions or suspensions of pharmaceu 
tically active materials for long periods of time. 
Other and further objects and features of the 

present invention will become apparent from the 
following description and appended claims taken 
in conjunction with the accompanying drawing 
showing, by way of an illustrative example, a 
container or ampule according to the present in 
vention. More particularly: 

Figure l is a. side elevational view of a- con— 
tainer or ampule according to the present inven 

tion; and ' 
Figure 2 is a vertical cross-sectional view 

through the container or ampule of Figure 1. 
For making metal ampules meeting the above 

noted requirements, we provide an austenitic 
stainless steel alloy free from precipitated car 
bides and having a carbon content not in excess 
of 0.06%. The essential ingredients of this alloy 
are chromium, nickel, molybdenum and iron. 
For making ampules to contain liquids that are 
relatively quite weakly acidic, having, for in 
stance, a pH ranging upwardly from 4.5 to less 
than 7, the alloy may contain from 18 to 25% 
chromium, from 11 to 25% nickel, and from 1 to 
é% molybdenum, the balance being essentially 
iron. For making ampules to contain liquids 
that may be relatively more acidic, having, for in 
stance, a pH ranging between 3.5 and less than Z‘ 
‘7, the alloy may contain from 20 to 26% chro 
miurn, from ‘15 to 25% nickel, and from 1 to 4% 
molybdenum the balance being essentially iron. 
For making ampules to contain liquids that may 
be relatively quite acidic, having, for instance, a 
pH ranging from 2.5 to less than 7, the alloy 
should contain from 2a to 28% chromium, from 
20 to 25% nickel, and from 2 to 4% molybdenum, 
the balance being essentially iron. 
In the above disclosed alloys, the molybdenum 

and chromium contents contribute to the stabil 
ity of the alloys, i. e. reduce the tendency to 
transfer of metal into contacting liquids. The 
upper limit of 26% for the chromium content is 
set by the difhculty of cold‘working, particularly 
drawing, alloys containing much more than 26% 
chromium. The lower limits for chromium con 
tents are set by the tendencies to nickel transfer 
(into solutions having the indicated pH values) 
from alloys having smaller chromium contents. ' 
The upper limit of 25% for the nickel content is 
set by the tendency to nickel transfer from alloys 
having higher nickel contents. There is no par 
ticular advantage in using more than 22% 
nickel, since this metal serves principally to make 
the alloy cold workable, which end is attained 
with a 22% nickel content even at a 26% chro 
mium content. 

In making stainless steels and like alloys, it is 
conventional to determine the composition of the 
alloys by analyzing samples taken from the 
molten alloy immediately before the molten alloy 
is poured into an ingot mold. These analyses, 
therefore, are designated as “ladle analyses.” 
Such “ladle analyses” do not agree exactly with 
analyses carried out on the ?nished articles 
fabricated from the ingots. In particular, the 
carbon content of the ?nished articles will always 
be found to be higher than the values obtained 
by “ladle analyses.” 
The above disclosed alloy compositions repre 

sent analyses of the ?nished ampules, and not 
“ladle analyses” of the molten alloys which ulti 
mately make up the ampules. Further, the speci 
?ed carbon content in the finished ampules of 
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not more than 0.06% is critical. It is empha 
sized that a “ladle analysis” showing a carbon 
content of not more than 0.06% does by no 
means signify that the ?nished ampule will con 
tain not more than 0.06% carbon. Unless the 
speci?ed carbon content is maintained in the 
alloy during all the fabricating steps which ulti 
mately yield the ?nished ampule, objectionable 
metal transfer into the ampule content of acidic 
aqueous liquid is apt to occur on long storage of 
the ?lled ampule. In other words, the “ladle 
analysis” must show a carbon content of not more 
than 0.06%, and in the subsequent handling of 
the alloy, this carbon content must be main 
tained. 
By way of further specifying the nature of the 

above disclosed upper limit for the carbon con 
tent of our ampule or other container, we note 
that the analytical method conventionally em 
ployed for carbon determination in alloys of this 
type is accurate within i0.0l%. Further, the 
carbon content of a strip of such an alloy may 
vary locally by as much as i0.0l%. Therefore, 
a specimen of our alloy is considered to meet our 
requirements if an analysis of an initial sample 
shows a carbon content of not more than 0.06%, 
or if several analyses (say, three or more analy 
ses) show an average carbon content of not more 
than 0.06%. We prefer a carbon content of not 
more than 0.04%. 
Our statement that the balance of our alloy 

(after the chromium, nickel and molybdenum) is 
essentially iron may be further explained as fol 
lows: Our alloy is a member of the class of alloys 
generally referred to as austenitic stainless steels. 
Our alloy may contain minor amounts of other 
ingredients than those essential ingredients men 
tioned hereinabove in the amounts that these 
other ingredients are normally and usually pres 
ent in austenitic stainless steels without being 
purposely added thereto. These minor amounts 
of other ingredients are not “impurities” in the 
usual meaning of that term, but are simply ma 
terials ordinarily present in commercially avail~ 
able austenitic stainless steels (‘besides the essen 
tial ingredients thereof), the presence of which 
can be avoided only by extreme measures never 
resorted to in commercial practice. Thus, our 
alloy may contain from 1% to 2% manganese, 

I not more than 0.03% phosphorus, not more than 
0.03% sulphur and from 0.3 to 0.6% silicon. Ti 
tanium should not be added purposely but may 
be persent in very minute amounts. Thus, when 
we specify that the balance of our alloy (after 
chromium, nickel and molybdenum) is essen 
tially iron, we mean to include with this balance 
these minor amounts of other incidentally pres 
ent materials. 
The substantial absence in our alloys of precip 

itated carbides is as essential as maintaining the 
carbon content not in excess of 0.06%. A con 
venient, quick test for the absence of precipitated 
carbides involves emmersing an alloy strip for 
two minutes in an acidic liquid maintained at 
about 85° C. and made up of 40% (absolute by 
weight) of H2SO4, ‘7.24% of H61, 3.35% or HNOs, 
4.04% of CI-IsCOO‘I-I, 0.65% of NaCl and 44.71% 
H2O. The presence of a substantial amount of 
precipitated carbides is then demonstrated by the 
appearance of a dark surface discoloration on 
the alloy strip. 
In the fabrication of our containers, the molten 

alloy is initially poured to form an ingot, which 
is allowed to cool. Next, the surface scale on 
the ingot is ground off, and the ingot is hot 



2,691,874. 
57 

rolled to form strip vthat may be, for- instance,‘ 
1A," thick. This strip is then. cold rolled repeat. 
edly, each pass being controlled to‘effecta re. 
duction in strip thickness of not more than 50 %.. 
The ?nal strip thickness may be on the order 
of 0.02". After each such pass through the 
rolling mill, the strip is annealed. The cold 
rolled annealed strip is then drawn into cup 
form and annealed. The resulting cups are 
coined and trimmed into their ?nal form and 
treated at an elevated temperature with a con 
centrated solution of strong inorganic acid. 
During these fabricating steps, conditions are 

regulated to effect in the ?nished article a grain 
size not larger than 8 and preferably not larger 
than 6 (Timken A. S. T. M. scale), a hardness of 
from 65 to 72 (Rockwell 30 T scale), a yield 
strength ranging from, say, 40,000 to 150,000 or 
more pounds per square inch, a tensile strength 
in the order of 100,000 pounds per square inch 
and an elongation ranging from 35 or 40 to 50%. 
In carrying out the above fabrication steps, 

we take precautions to prevent the incorpora 
tion with the alloy being worked of any material 
that would tend to cause metal transfer into 
the liquid contents of the ?lled ampule or other 
container, or else we remove any such material 
after incorporation with the alloy. An example 
of such removal is the above noted grinding off 
of surface scale from the original ingot. One 
precaution observed for preventing contamina 
tion of the alloy with material of the type in 
question involves carrying out all annealing in 
an absolutely inert atmosphere, for instance, an 
atmosphere of pure hydrogen having a dew point 
of —80° F. or less. Further, before each anneal 
ing carried out after each cold-rolling or cup 
drawing step, the drawn parts are carefully 
cleaned to remove substantially all oil or draw 
ing compound adhering to the drawn parts. 
Ordinary vapor degreasing is not satisfactory for 
this purpose by itself, but must be followed by 
rinsing the parts with solutions of chemicals 
capable of removing the thin ?lm of oil or draw 
ing compound left after conventional vapor de 
greasing. A number of such solutions are known 
to those skilled in the art. By way of an ex 
ample, we can, after vapor degreasing, dip the 
parts in an aqueous solution of sodium hydroxide 
and potassium permanganate, then rinse the 
parts with water, thereafter dip the parts in an 
aqueous sodium nitrite solution, and ?nally again 
rinse the parts with water. 

It should be understood that ingots or parts 
made of our alloy tend to adsorb and/or absorb 
on their surfaces materials which effect metal 
transfer into the contents of the ?lled ampules 
when such parts are exposed to the high tem 
perature required to anneal the parts. This is 
the reason for the removal of the surface scale 
from the ingots, for the complete removal of 
oil and of drawing compound before annealing 
and for the provision of an absolutely inert at 
mosphere in the annealing. Essentially, the pre 
cautionary steps carried out in connection with 
the annealing involve carrying out the annealing 
steps under conditions such that no contaminat 
ing material (such as nitrogen, which forms ni 
trides tending to cause metal transfer) will then 
be absorbed by the parts in question. Any con— 
ventional procedure effective for this purpose 
may be used in place of the speci?c steps dis 
closed hereinabove by way of example . 
The above noted annealing steps are carried 

out to effect a ?ne-grained structure in the alloy 
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that. permits easier working, as. byv cold; rolling 
and drawing. For this. purpose, the alloy is an.-. 
nealed for from three to six. minutes at 2050° to 
2150°~ F. To avoid the precipitation of carbides. 
the cooling from this high temperature is car 
ried out as quickly as possible. The drawn cups 
should be cooled to 900° F. and preferably 800° 
F. within three minutes. ‘ 

Thus, our ampules or other containers are 
fabricated from an austenitic stainless steel alloy 
devoid of precipitated carbides, and having the 
above disclosed composition including a carbon 
content not in excess of 0.06%, and in this fabri 
cation such a composition is maintained, precau 
tions being taken to prevent .the absorption by 
the parts being fabricated of‘ contaminating ma~ 
terial tending to effect metal transfer into the 
liquid container contents, or else such contami 
nating material is removed if absorbed. 
Over and above originally establishing and 

thereafter maintaining the above disclosed metal 
lurgical composition, it is also necessary, after 
the ampules or other containers have been 
fabricated, tosubject the otherwise ?nished am 
pules to the action at an elevated temperature 
of a concentrated solution of strong inorganic 
acid. Such acids include hydrochloric acid, sul 
phuric acid, nitric acid or mixtures thereof. 
Such acid treatment reduces the transfer of 
metal to the liquid contents of ?lled ampules to 
one-third or less of that which would take place 
in the absence of such a treatment. The acid 
treatment disclosed hereinbelow as effecting 
polishing reduces the metal transfer to one 
tenth or less of that noted in the case of un 
treated metal. » 
The time of ampule exposure to inorganic acid 

may vary from one-half to ?ve minutes, and or 
dinarily runs from one to three minutes. The 
temperature may vary from ‘70° C. to the boiling 
point of the acid solution being used. Ordinarily, 
the time and temperature of treatment are re— 
lated inversely, i. e. a shorter treatment may be 
carried out at a more elevated temperature, and 
vice versa. At relatively low temperatures, treat 
ment may require 20 to 30 minutes. The inor 
ganic acid concentration should be at least 25% 
of saturation, and preferably 30% of saturation. 
This solution should be aqueous, but may also 
contain organic liquids, for instance, acetic acid, 
along with the water. A rather wide range of 
acid solutions can be used, for instance, concen 
trated hydrochloric acid (20% up to saturated 
aqueous HCl at the boiling point for one minute) ; 
25% nitric acid (at 50° C. for 20 to 30 minutes) ; 
a mixture of 30 m1. concentrated (35%) hydro 
chloric acid, 3 ml. concentrated (60 to 70%) nitric 
acid, 1 gram sodium chloride, 35 ml. water, 20 ml. 
concentrated (95%) sulfuric acid and 3 ml. gla 
cial acetic acid (3 minutes at 70°—-85° C. which 
also brings about polishing of the alloy to a mir 
ror ?nish) ; a mixture of 30 ml. concentrated hy 
drochloric acid, 10 ml. concentrated nitric acid, 
1 gram sodium chloride, 20 ml. concentrated sul 
furic acid, 3 m1. ‘glacial acetic acid and 35 ml. 
water (3 minutes at '70°-—'75°, which also brings 
about polishing of the alloy to a mirror ?nish) ; 
a mixture of 30 ml. concentrated hydrochloric 
acid, 3 m1. concentrated nitric acid, 1 gram so 
dium chloride, 20 ml. concentrated sulfuric acid, 
3 ml. glacial acetic acid and 40 ml. water (11/2 
minutes at 70°——75° (3., which also brings about 
polishing of the alloy to a mirror ?nish) ,' a mix 
ture of 20 ml. concentrated hydrochloric acid, 20 
ml. concentrated nitric acid and 60 ml. water (1 
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minute at 75° C.); a mixture consisting of 40% 
(absolute by weight) of H2804, ‘7.24% of E01, 
3.36% of E1003, 4.04% of glacial acetic acid, 
0.65% of NaCl and 44.71% of water( 2 minutes at 
85° C., which brings about polishing of the alloy) ; 
a mixture of 30 ml. concentrated hydrochloric 
acid, 3 ml. concentrated nitric acid, 20 ml. con 
centrated sulfuric acid and 20 ml. water (5 min 
utes at 70°——80° C.) ; a mixture of 35 ml. hydro 
chloric acid, 3 ml. concentrated nitric acid, 20 ml. 
concentrated sulfuric acid and 50 ml. water (5 
minutes at 70°-—80° C.) ; and 30 ml. concentrated 
hydrochloric acid, 3 ml. concentrated nitric acid, 
20 ml. concentrated sulfuric acid, 20 ml. water 
and 2 ml. glacial acetic acid (4 minutes at 75°-—— 
80° C.). For best results, the acid composition 
should be one capable of effecting polishing of the 
metal parts being treated or of effecting a surface 
?nish of not more than 15 micro inches. Such 
compositions include, among others, those con 
sisting essentially of sulfuric acid, water in an 
amount ranging from 1/2 to less than 11/2,; parts 
(by weight) of the sulfuric acid and preferably 
less than 50% (by weight) of the total composi 
tion, hydrochloric acid in‘ an amount ranging 
from {a to 1/2 parts (by weight) of the sulfuric 
acid, nitric acid in an amount ranging from T16 
to 1/2 parts of the hydrochloric acid and acetic 
acid in an amount ranging from 1 to 10% (by 
weight) of the total composition. The parts by 
weight and percentages here referred to signify 
100% of the material in question, not including 
any water. These polishing compositions may 
also contain from a; to 2% by weight of the total 
composition of sodium ions. 
Mechanical polishing cannot be used in place 

of the above disclosed chemical polishing, for me— 
chanical polishing introduces foreign matter into 
the surface of the metal and also sets up strains 
in the metal surface which tend to cause metal 
transfer into the acidic liquid contained in the 
ampules. 
A container according to the present invention 

is illustrated in Figures 1 and 2 and there indi 
cated generally by the reference numeral 10. As 
shown, the container or ampule i0 is generally 
cylindrical, having tubular side walls l2 and a 
curved and pointed bottom 14 which may be 
formed with a minute aperture (not shown). 
The ampule l0 may be closed by a rubber stopper , 
50 to con?ne within the ampule a liquid indi 
cated at IS. 
The container of Figures 1 and 2 is made up 

of the above described alloy except for the stop 
per, which may be made of rubber or like res 
inous material. It should be understood, how 
ever, that other parts of the wall structure may 
be made up of resinous material, as long as atleast 
the tip portion de?ning the above noted minute 
aperture is made up of the above described alloy. 
A container such as that shown in Figures 1 

and 2 made of the indicated alloy will meet very 
rigorous requirements. Thus, we have found 
that such a container can be exposed to contact 
with an acidic solution for 8000 hours with the 
resultant transfer into the solution of only 1 
part of nickel per 5 million parts of solution. 
More particularly, this result was obtained by 
proceeding as follows: 
A strip of metal was prepared by rolling from 

an alloy containing 24.08% chromium, 21.21% 
nickel, 2.05% molybedenum and 0.046% carbon, 
the remainder being essentially iron. Prior to 
rolling, the surface scale of the bar or billet of 
the alloy was ground off and the bar or billet 
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had been annealed at 2150° F. for three minutes 
and cooled to below 800° F. within 3 minutes. 
The annealed alloy rolled easily. Physical test 
ing showed a grain size of about 5 to 6 (ASTM 
standard), a yield strength of 43,000, a tensile 
strength of 91,000 and an elongation of 47%. 
All the carbides were in solution. The rolled 
strip was drawn into the form of cups. 
In the above rolling and drawing steps, the 

metal was carefully cleaned before being an 
nealed, in the manner described hereinabove. 
Further, after each cold working step, the metal 
was annealed at 2150” F. for three minutes in 
an atmosphere of pure hydrogen having a dew 
point of 80° F. or less. After such annealing, the 
metal was cooled to below 800° F. within three 
minutes. 
The finished cups .were immersed for three 

minutes in a solution consisting of 30 ml. of con 
centrated hydrochloric acid, 3 ml. concentrated 
nitric acid, 20 ml. concentrated sulfuric acid, 35 
ml. water, 1 gr. sodium chloride and 3 ml. glacial 
acetic acid. The temperature of this acid solu 
tion ranged from ‘70° to 85° C. The cups were 
thereafter washed in hot water, rinsed with and 
boiled in distilled Water and heat dried. The cups 
were thereafter each placed in a glass stoppered 
bottle and 0.001 normal hydrochloric acid was 
added, the pH of the hydrochloric acid solution 
having been adjusted to 3.0. 22.44 square inch 
of cup surface area was exposed to 15 m1. of hy 
drochloric acid solution. The ground glass 
stopper was then ‘sealed with paraffin and the 
bottle was allowed to stand for 8000 hours. At 
the expiration of this time, the nickel content of 
the hydrochloric acid solution was determined 
by a modi?ed Sandell method and found to be 
1 part of nickel for each 5 million parts of hydro 
chloric acid solution. This is less than 1 % of ‘the 
amount of nickel theoretically capable of com 
bining with the amount of hydrochloric acid 
present in the hydrochloric acid solution. It may 
be noted in this connection that chromium tends 
to be dissolved by the solution to a lesser extent 
than the nickel, and that nickel, of ‘the metals 
making up the alloy, is the one metal that is 
particularly objectionable when transferred into 
the acidic contents of the ampule. 
Another cup prepared exactly as described was 

tested by exposure for 8000 hours to 15 ml. of an 
aqueous solution having a pH of 3.0 and consist 
ing of 50 ml. of 1/; molar potassium acid phthal~ 
ate and 20.4 ml. of 1/5 molar hydrochloric acid, 
the resulting mixture being diluted with water 
to 200 ml. After 8000 hours, the nickel content 
of the solution was found to be 1 part of nickei 
for each 5 million parts of buffered, hydrochloric 
acid solution. 

‘Similar low nickel transfers were found in test 
ing in exactly the same manner, but at other 
and higher pH values, cups prepared in the same 
manner from alloys having lower chromium and 
nickel contents. For instance, in the case of 
cups prepared from an alloy consisting essentially 
of 19% chromium, 14% nickel and 3% molyb 
denum, the balance being essentially iron, nickel 
transfers were less than one part per five million 
parts of contacting solution acidified to a pH of 
4.6. In the case of cups prepared from an alloy 
consisting essentially of 21% chromium, 18% 
nickel and 3% molybdenum, the balance being 
essentially iron, nickel transfers were less than 
one part per five million parts of contacting solu 
tion acidi?ed to a pH of 3.7. 
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While speci?c reference has been made here 
inabove to transfer of nickel into a solution con 
tained Within the ampule, it should be understood 
that the other metals are transferred into the 
solution to an even smaller extent than the nickel. 
Further, while reference has been made herein 
above to transfer of, nickel into an extremely di 
lute hydrochloric acid solution, similar results 
have been obtained when using other similar 
dilute hydrochloric acid solutions, solutions of 
hydrochloric acid salts having pH values as low 
as 3.0 or less, such as epinephrine hydrochloride, 
which is administered at concentration of 1:1000 
and has a pH of 2.9 or acidic solutions of other 
acids and salts. 
Many details of composition and procedure may 

be varied without de artin-g from the principles 
of this invention and it therefore, not our pur 
pose to limit the patent granted on this inven 

' ,tion otherwise than necessitated by the scope of 
the appended claims. 
This application is a continuation-in-part of 

our copending application Serial No. 93,286, ?led 
May 14, 1949, entitled “Alloy and Container 
Made Therefrom,” now abandoned. 
We claim as our invention: 
1. As a new article of commerce a container 

?lled with a liquid, said liquid being an acidic 
aqueous pharmaceutical composition suitable in 
the absence of added metals for injection into ' 
the human or animal body, said composition 
tending to effect dissolution of metal whenever 
said composition is subjected to prolonged con 
tact with a metal article comprising a metal 
other than a noble metal, said container having 
walls made up of an austenitic stainless-steel 
having the following strip analysis: 

Chromium __________________ _- 24-26%. 

Nickel ______________________ _. 20-25%. 
Molybdenum ________________ _. 2- 4%. 

Manganese _________________ __ 1- 2%. 

Phosphorous ________________ _. 03% maximum. 
Silicon _____________________ _~ .3-.6%. 

Sulfur ______________________ _. 03% maximum. 
Carbon ______________________ _. 05% maximum. 
Iron ________________________ _. Balance. 

and being free from precipitated carbides, where 
by metal transferred from said container wall 
into the liquid composition ?lling said container 
is substantially eliminated even on prolonged 
storage of said article. 
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2. As a new article of commerce a container 

?lled with a liquid, said liquid being an acidic 
aqueous pharmaceutical composition suitable in 
the absence of added metals for injection into 
the human or animal body, said composition 
tending to effect dissolution of metal whenever, 
said composition is subjected to prolonged con 
tact with a metal article comprising a metal other 
than a noble metal, said container having walls 
made up of an austenitic stainless steel having 
the following strip analysis: 

Chromium _________________ __ 24-26%. 

Nickel _____________________ __ 20-25%. 
Molybdenum _______________ __ 2- 4%. 

Carbon ____________________ __ 0.5% maximum. 
Iron _______________________ __ Balance. 

and being essentially free from precipitated car 
bides, whereby metal transferred from said con 
tainer wall into the liquid composition ?lling said 
container is substantially eliminated even on pro 
longed storage of said article. 
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